Distension of the gallbladder and bacterial infection can perpetuate an attack of acute calculous cholecystitis and produce its local and systemic complications. This prospective randomized trial was conducted on patients with their first episode of acute calculous cholecystitis which was associated with pyrexia and tachycardia to examine whether ultrasound guided percutaneous aspiration and lavage of the gallbladder followed by intra-lumenal instillation of 500 mg ampicillin (PALA) enhanced recovery from cholecystitis. Twenty patients were randomized to receive 500 mg of ampicillin every 6 hours for 5 days and another 20 patients were randomized to receive this treatment in addition to PALA within 12 hours of admission. Twenty four hours after admission to hospital, all the patients treated with PALA were apyrexial and had no residual right hypochondrial tenderness or guarding, a result superior (p < 0.001) to that of the group without PALA where at least 75% of patients were still showing these signs. Two days after admission the WBC count of the PALA group was significantly (p < 0.05) lower than that of the other group (6.32 + 0.1 109/L vs 10.31 + 0.4 109/L, mean + SEM, n 20). Four days after admission, all members of the PALA group were comfortably tolerating solid food for the previous 24 hours and were, therefore, discharged home whereas all members of the other group were still in hospital and 85% of them were discharged home after hospitalization for 6 to 7 days. Three members (15%) of this group deteriorated and underwent emergency surgery.
INTRODUCTION
Although there is no dispute that in an otherwise healthy subject cholecystectomy is a safe procedure for the treatment of symptomatic gallstones, the timing of this operation remains controversial1-4. Acute cholecystitis is the most frequent complication of gallstones and may progress to a mucocele, "empyema", perforation, gangrene, fistula formation or ascending cholangitis5-7. Consequently, emergency surgery may be necessary for some cases, however, its mortality and morbidity rates continue to be higher than those of elective surgery3 '4. From the pathological features and natural history of acute cholecystitis it can be reasoned that most attacks will remit, thus enabling emergency surgery to be Correspondence and reprint requests to" Aws. S. Salim, The Department of Surgery, Ward 6, Stobhill General Hospital, Glasgow G21 3UW, U.K. avoided3-7. It follows that any measures aimed at improving the outcome of non-operative management of acute cholecystitis may play a positive role in reducing the risks of this disorder. Infection and increased tension within the gallbladder causing a diminished vascular supply are the major factors responsible for producing the complications that can be associated with an attack of acute cholecystitis. Theoretically, the antibiotic attaining the highest concentration in the biliary tree and being most active against the commonest organisms infecting it would be chosen for conservative treatment of cholecystitis6. Much has been written on the concentration which various antibiotics can attain in the biliary system8, but if there is a blockage of the cystic or the common bile ducts with superadded infection, this property becomes of doubtful value6. The present study was, therefore designed to determine whether percutaneous aspiration of the gallbladder followed by lavage and instillation of an antibiotic improves the outcome of conservative treatment of acute cholecystitis.
PATIENTS AND METHODS

Patients
This is a prospective randomized trial conducted on patients with their first attack of acute calculous cholecystitis which was associated with pyrexia and tachycardia. ultrasonically and once this scan confirmed the diagnosis of acute calculous cholecystitis, they were randomized to have ultrasound-guided percutaneous aspiration of the gallbladder with lavage and instillation of ampicillin or to remain on their current therapeutic regimen. The percutaneous procedure was performed under ultrasound guidance as follows: with the patient in the left lateral position, a skin port of entry that enabled the gallbladder to be punctured directly was chosen just below the right ninth costal cartilage and the site was infiltrated with 2-3 ml of local anaesthetic (1% plain xylocaine). A long 20-guage needle (Cook Inc., Bloomington, Indiana, USA) was advanced directly into the lumen of the gallbladder via the fundus and its contents were aspirated until it was no longer distended ultrasonically. The aspirate was sent for a Gram stain and bacteriological culture (both aerobic and anaerobic). Five ml of double distilled water were instilled into the gallbladder and the same volume aspirated and discarded. This lavage was repeated then 500 mg of ampicillin powder in 5 ml double distilled water were instilled into the gallbladder. The needle was withdrawn and a small dressing applied over its port of entry.
The diagnostic ultrasonography was repeated 48 hours later to re-examine the size of the gallbladder. The WBC count was determined on each of the first three days after admission.
Progress was assessed by following the physical signs and symptoms (pain, fever, tenderness, guarding), the WBC count, the ultrasonic image of the gallbladder, and the return to and tolerance of solid food.
After recovery from the attack (that is, when all the signs and symptoms of acute cholecystitis had ceased, the WBC count had returned to normal and solid food had been tolerated without complications for at least 24 hours) patients were discharged home to be re-admitted for an elective cholecystectomy as soon as time was available on a routine operating list.
The end points of this study were successful recovery from the acute attack or failure of either of the non-operative policies employed. 
RESULTS
The patients studied and treatment results are presented in Tables I, II. Patient Characteristics Twenty patients were randomized to each of the study groups and their age and sex characteristics were well matched ( Table 1) . obstruction of the biliary tree impairs its delivery into the lumen. Therefore, to enable successful treatment of acute cholecystitis and to avoid its complications, the present study introduced ultrasound guided percutaneous aspiration of the gallbladder followed by lavage and direct instillation of an antibiotic into its lumen. This procedure enhanced control of the inflammatory process produced by the acute cholecystitis, thus enabling patients to recover from the attack and to be discharged home after a significintly shorter time period than that after conventional treatment alone (Table 2 ). More importantly, the percutaneous procedure prevented failure of conventional treatment and the necessity of emergency surgery (Table 2) .
Because an acute attack of cholecystitis may not resolve and may produce local and systemic complications, some advocate cholecystectomy as the sole management3'4'6. However, the morbidity and mortality of this approach remain higher than those of elective cholecystectomy3'4. Furthermore, a high level of expertise is required by the surgeon and there remains a group of patients who are at risk of developing wound sepsis, such as those over 50 years of age, those with jaundice, the obese and those who have been shown to have a non-functioning gallbladder4'5. If emergency surgery is not the favoured policy for the management of an acute attack and these cases are treated conservatively then the ones that fail to respond or develop complications should undergo the safer option of cholecystostomy3, this last procedure is still emergency surgery which carries the risk of wound sepsis and demands longer hospital stay with all its implications on cost and manpower. Considering these pros and cons, the best management policy for acute cholecystitis would be to treat the attacks conservatively and to perform elective surgery at a later day, preferably within a few weeks after the acute attack has subsided. Addition of the percutaneous procedure presented in the present study would ensure success of this policy. It might be argued, however, that the procedure is invasive and may increase management costs. Such an argument cannot be sustained in view of the following observations. First, no adverse events were incurred by the percutaneous method and in particular it produced no discomfort, pain, sepsis or leakage. Second, the hospital stay of the patients treated percutaneously was less than that of those treated conventionally. Third, none of the percutaneous cases succumbed to the acute attack whereas 15% of the patients treated conventionally deteriorated and required emergency surgery. The success of the percutaneous procedure did not appear to be dependent on the number or size of calculi in the gallbladder, since these stone characteristics were roughly similar between the two study groups. The use of ampicillin for the present study might be criticised. This antibiotic is a broad spectrum one which is active against the organisms commonly implicated in acute cholecystitis, it is well excreted in the bile even when the biliary tree is obstructed, and can be given orally or parenterally6. For these reasons it was employed in the present investigation, however, the use of antibiotic combinations might be even better in terms of the effectiveness in controlling the infection produced by cholecystitis. This last point would be particularly true if such combinations were to include an antibiotic effective against anaerobic organisms.
The percutaneous procedure was carried out using a needle. A significant advantage can be attained if after the needle has punctured the gallbladder, a plastic cannula was advanced into the gallbladder lumen and the needle removed. This would enable placement of the cannula deep into the gallbladder and complete evacuation of its contents without the fear of slipping out, thus achieving a more complete removal of septic material from the gallbladder and perhaps enabling any stone obstructing its outlet to slip back into the lumen. Furthermore, the volume of the material recovered can give an estimate of the best volume of distilled water for lavaging the gallbladder without causing distension.
In conclusion, this is the first report demonstrating that ultrasound guided aspiration of the gallbladder followed by lavage and direct instillation of an antibiotic into its lumen enhances control of acute attacks of cholecystitis afforded by conventional conservative management. We believe the future of gallstone therapy will involve nonoperative percutaneous procedures such as those we have just described. The data provided by Dr. Salim clearly illustrate that percutaneous evacuation of the gallbladder in the setting of acute cholecystitis, results in a rapid resolution of the inflammatory process. We envisage the day when percutaneous cholecystostomy with stone extraction or dissolution, followed by gallbladder ablation, will be the procedure of choice for the treatment of calculus disease of the gallbladder. 
